A block in the endocytosis of Rhizobium allows cellular differentiation in nodules but affects the expression of some peribacteroid membrane nodulins.
A transposon-induced mutant (T8-1) of Bradyrhizobium japonicum (61A76) was unable to develop into the nitrogen-fixing endosymbiotic form, the bacteroid. Comparison between this mutant and T5-95, an ineffective (non-nitrogen fixing, Fix(-)) mutant, confirmed that the process of bacteroid development is a distinct phase of differentiation of the endosymbiont and is independent of nitrogen fixation activity. The T8-1 mutant was able to induce normal-size nodules which differentiated two plant cell types and contained numerous infection threads. However, the infected cells were devoid of bacteroids. Electron microscopy revealed that the ends of the infection threads were broken down in a normal manner once the thread had penetrated the cells, but the mutant was not internalized by endocytosis. The lack of peribacteroid membrane (PBM) in nodules induced by this mutant was correlated with a reduced level of expression of plant genes coding for PBM nodulins. These genes were expressed in the T5-95 mutant, showing that the low expression in T8-1 was not due to the lack of nitrogen fixation. One of the PBM nodulins, nodulin-26, was found at normal levels in the nodules which lack PBM, suggesting that there are at least two developmental stages in PBM biosynthesis. These data suggest that a coordination of plant and Rhizobium gene expression is required for the release and internalization of bacteria into the PBM compartments of infected cells of nodules.